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(54) Electronic component, method for making the same, and lead frame and mold assembly for 
use therein 

(57) A lead has £ thick par. having & mioiciess ol 0. 
2 mm and a thin pan having £ thictoess Ot 0. 1 mm. The 
Ihin pan is formed having a greater width than the thick 
part for preventing the lead from shipping from a resin. A 
semiconductor chip is fixed on the thin part using a con- 
ductive adhesive. A lateral surface of the thick part and 
a lateral surface of the resin are simultaneously formed 
by a single cut so that the thick pan s lateral surface is 
located at a lower end area of the resin s lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 mm to 0. 05 mm from the resin bottom sur- 
face to meet lead siand-oK specifications. Thick pBrts of 
other Iead6 electrically connected with electrodes on 
the semiconductor chip with Aw wires, are likewise 
exposed at the resin lateral surface and project from the 
resin bottom surface. Such arrangements realise high 
density mounting of electronic components onto a 
printed board. 
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Description 

BACKGROUND OF THE INVENTION 

Tto orese n- fcw.fi**> refctet Str.tr illy to elect-one e 

a;e Swn. FlG'JF.E 22 Sho<, £ - = •< 

J corona, e.ee^c come- 

^ 22 haTi. on 5 ated. «* » «*> «••* 

?E 7* to £vinc the *V * a 'eetangula- pa- 
I^IJi !nfeh encapsulates a semiconductor ch,p. 

Urt surfaces Oi resm r an * S n I *, ? 
be^Theb 3 nox.o,r.e,sonso_ s, o S ^ ^ ^ 

"•■" ^t^e m-'T- pe ^ 5 , .ottring (:e.. 
,o 5.1 mm on the printed bea-d suda-e. 

to £. 67. 77... ...» ««• "I" Vo^T 0 

?roce« a bon*« process, a mo-dmc proem, t 
diLmno process, a lead linishin; process, a ln.-nm.riQ 
S^Tno . M, process, * N ^ 
process, semiconductor chips ae t.xed on the »»• 
soonVno leadinf ends o< first lead parts 71 o! lea- 
frfmTeO ot FKKJWS 22 usinc a connive ^«"VT 
bondin; p-oeess. two electodet .on each em- 
tonduco: chip are rftc.rie.ly connected 
lng ends ol seeonp and thfcd lead ea~ 72 an. 7 .by 

assembly tor iranslermod .s .see fc m.es-a. nww 
?e«on o/the KM* semconpuet;,. chev the Au 
wires, me leadinc enis o! lead par.s . i<- .» ' 
7*. in this m 3 .d.n S p-ocess. a puratty o . caw^e* 
oeffcted between en upper moid e ; e« . £ ^ 
mold element, a-e 0W«W«l > ar W;' J £^ 
in the lenphwrse diction ei teas tame B5 .ne Bt.% 



isolate: Iron, one enoner. Ir. cthe- wo:=s. a •«*; « 

,ne gaps defeat: between the mo,d « 
,ead tame 80 onto lea: parts 7v7* «.e re o to 
a. leac finishing process, lead par.s ' ; 
t,om each r«,n 7* are socerpiated ^eb. . « 
n-,s=ensad.e b-ocess tc smooth soce-pa n;_. . . .. 
.-,mm,n 9 p-ocess. lead pans 7-.-T3 • « *■ 

.^ivouai e;ec»ron.c component 7C rt. «»;« a .^ 
»ne .orminc p-ocess. bend-ng * P**™?^ «j T 
,»ad part T-.-7S has a bent, as shown « FioJRE 22- 

The ebcve^escnbed ^"'^'S'^ 
P^em 70 has e-onjated leads M 
hom te.erat fj*M a «»n 74. ,he eb ^ one 
component 70 occupies a 
comparisor. with a semconduc.o -h.- l» - 
element), the-eiore product; tne p-obem r«. mo. „ 
T-o ce-s'v o-. a prmted bca-c can-.x be .nc-eased 
mush. «oditio-.al>y. leass 7 ,-7 ; wh. ..p o.e. 
7* are *mr»-». «nich may :esuK .r. " 
cnanp. in the lead lore, at the ..me tf mountnc . . e.e. 
. roaic componen. 70 omo a pr.rr.ed boa--, vne eoy 
caosinc betectve soiderinj 

The abeve^eseribed <adhca,.on method ^ ■ e«e 
ironic component 70 recces both a oebjrr.n5 p 0.ess 
a^d e lo-m^O Process. It « preierrec that cebxr.n; * 

unexpected lead deior^aton an: the c-.t 0 a lea. may 
^ Fu-ther. in the process. 
tes in always con.o-min; .0 lead 
„ tions and the-. Ms been tne problem that y.eids .end to 

°' 0P ,n the aboveOescribed lead Irame 80. a pbrali^ - 
se-s Ot lead parts 71-73 are one d.mens, 3 na..y 
"anged a! e P^tch. there^re P-e*^^.^ 
« ^m that ,h. rwmber o! elecv-o-nic componen* 70. .a . 

lead trame 80 car yie-d • sma... Me a. ma.er.a. 
to. tonrinc lead tram. 80 is used 

In the above-described converr.,ona! mold assem 
tf y . of cavities, which are on^.mens.onany 

... a^n 9 P ed a. a g-eal pitch correspond.nc .0 e* tame 
B0 are delined between the upper mold elemen. en- 
S .'ewefmo.fe.emen... sc the, 
eomponems 7C that a sin;ie mold.n; p o.ess -a- ye 
i$ small. resut..ne in poo- produfl'vny. 

SUMMARY OF THE INVENTION 

Accord.n 5 .y. ,1 .s ar. 00.eC o' the p est-.-, n.enwn 
io provide .mp-ovei c e-o^ 

conven..ona. .e-.hnc.es .rw-p p . ssm 
^r^^^em^.tcp-ovc. 
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a method for fabricating eer/onc ccmoonerr. o. a 
resin mobed package type c£pa*e of eliminating 
debyrring and forming processes hereby proving b 
high productivity. 

Still another object o1 the present indention is 10 
provide ar. improved leac frame for use in the fabrication 
of electronic components of a resin molded peerage 
type so that e g-eater nj.mbe* of electronic components 
can be taker, efficiently * conpansor wim conventioral 
techniques 

Another ob.ect of me present indention is to 
improve the p? od ur.ivit) o' moid assemb'y br use ir. tne 
fabrication of electronic components of £ resin maided 
package type. 

The present invention provides an electronic com- 
ponent of a resin molded package type. This electronic 
component comprises: 

(e) an electronic e'err.ent; 

(b) a lead when is e er.rioaiiy connected w;th tne 
electronic element a*>: 

(c) a resin wr.ieh encapsulates me electronic eie- 
ment and tie ie2d; 

whe-ein a i2tera! surface of tne lead and a la;e*ai 
surface of the resir. ere simultaneously formed by a sin- 
gle cut such that the latera: surface o' the lead is located 
at a lower end aree oJ the tate-a; surface of the resir. and 
the lateral surfaces of tne lead and ne resin a-e 
exposed forming tne same plane. 

Accordingly, the fate*a* sj-face of the lead, formed 
by cutting, is exposed at the lower ene area o' the lateral 
surface of the resin In ether wo'ds, an area, taken up by 
an electronic component o? this invention on a printed 
board, is equal to the bottom surface area of the resin. 
In accordance with the electronic component of the 
present invention, a higher mounting density on a 
printed board, as compared with conventionaf electronic 
conponents in which elongated leads project from resin 
lateral surfaces, is accomplished. Additionally, lead 
deformation is* unlikely to occur when performing a 
mounting process on a printed board. If it is arranged 
such that the lead bottom surface sJightiy projects from 
a resin bottom surface, lead stand-off specifications can 
be met easily. 

More specifically, a lead of an electronic component 
of the present invention includes a thin par. which is 
electrically connected with er. electronic element and a 
thick part which is formed having e g'eeier thic»aess 
than the thin part so as to p-ovide a step on the sde of 
the lead's bottom surface, and a lateral Syria ce of the 
thick part and the late-ai surface of tne res-m are simul- 
taneously formed by a sng.e cut so ma: the lateral sjr- 
face of the thick part is located at a lo^e? end area of tie 
lateral surface of the resir. anc the late-a* surfaces of tne 
thick part and the resir. are eoosec lor mm; the same 
plane, and a bottom surface of me tn=c> pa", is exposes 
at a bottom surface of the resm. As a result of such 
arrangement in performr.g a higr. cens:tv mounting 



process on a p'l-.tec bca-d. £ come* cat. when is 
deemed by a latera' and a bor.cm surface of the jmck 
part, is usee lor external connection. If it is arranged 
such that the bosom surface of the thick pat projects. 

5 from the bottom surface of the resin, by a length less 
than a diffe-ence ir. thickness between the tnin part and 
the thick part, lead stano-off specifications can oe met 
easily whiie at the same time maintaining msuiaton 
between l6ad tnir. part and ^r-.r.-.&d boa f C A'-ar.ge- 

tf ments. such as p-o^oing a woer ice su'face tc a tn;r. 
pa f t in compo.'isor w>m a tmO. pa", and torm.n; a nr.cn 
in a thin part, p-e^err. a lead from siiponc, from a r es-n 
An electronic element is fixed or a leac tnir. part. 

The present invention provides a metnod to: fabri- 

H eating an eler.ronic component This method com- 
prises: 

(a) a step of fixing an eiecvonic element or a plate- 
like lead frame ha/ing a lead part; 
s: (b) a step o? electrically connecting tne electronic 
element with the leac pa*t. 

(c) a step of ir.teg'aily encapsulating tne e'ecvonic 
eiement anc the lead par: witr. a resin anc 

(d) a steo of cutting tne lead frame together w:»h tne 
?£ resin in oroer tr.at a resm cut s urface anc a lead cut 

surface are formed at the same time or. a package 
lateral surface cf the electronic component. 

As a result of such arrangement, a resin cut surface 

3: and a lead cut su-tace a*e formed or a package lateral 
surface a: me same time, therefore eliminating tne need 
tor performm; a oeburrinp process Aodilionally. unlike 
conventional techniques, mere is no neeo tc periorm a 
forming process ir. which an elongated lead is subjected 

35 tc bending, therefore providing imp-oved yields. 

More specifically, in a methoc of eflc ently fabricat- 
ing a plurality of electronic components of a res«n 
molded package type of this invemion. a o^aie-like lead 
frame is employed which comprises a plurality of bridge 

40 parts which are to-mec into a laroce and a plurality of 
sets of lead pans wnich extend towarci a plurality of lat- 
tice open spaces which are horizontally and perpendic- 
ularly, and two-dime nsionai!y der\ned by the plurality of 
bridge parts. This fabrication method comprises the 

45 steps of: 

(a) over me p:ate-like lead frame, a step of fuing 
each of a piu-alrty o' electronic elements m a corre- 
sponding iatt.ee open space of me plurality o' lattice 

5c open spaces. 

(b) a step of eiecmcai'y connecting each of me 
electronic elements with a correspond^ set of 
lead pa'ts of me piu*ai»ry o* sets of lead pans. 

(c) a step o' encapsulating me plurality of e'er.ronc 
*5 element a net me plurality of sets of lead pats witn 

a resin sc rat tne piu'ai:^ c' eiecfon.c elements 
and the piu'atttv o 1 sets c' lead oa-ts are cont=njojs 
with one anome- at leas*, m o-*e direction, anc 
Id) a step o' c-r.;n; me ieac frame tooemer w.m me 
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resin such mat the pU'ai T> of sets of leac pa'ts of 
the leac frame are sepa'atec ircm ne tfu-ality o' 
bridge pans respective!)- an- resin cut su^aces an- 
lead cut surtaces are formed a: me same line on 
individual package latera : s urtaces of the plurality of 
electronic components. 

The above-described arrangement no*, only makes 
i: possible to om: ceourring anc forming p-ocesses. but 
also improves p-oCjctwity ir. me encapsulation rep. a 
resin is injected trvough common gates irr.c £ plurality 
of cavities wh'cn are horiior.taliy and perpendicularly, 
and two-dimensiona!ly an-ar.ged in co-responrJmg man- 
ner to the ptural'rty of electronic elements and which a-e 
communicated with one another at least in one direc- 
tion. In the cutting step, the lead frame is cut together 
with the resin at a width g-eater than the width of the 
bridge pan of the lead frame ir- order that resn cut sur- 
faces and lead cut surfaces a*e former a*, me same time 
on package lateral surlaces o' two electronic compo- 
nents of the plurality of electrode components corre- 
sponding to two adjacent eiecvomc dements of me 
pUraltty o? eiecvonic element. 

The present inversion prices a lead f*ame com- 
pnsing: 

(a) a rectangular exterior frame: 

(b) a plurality of bridge pats wn.ch are lo-med into 
a lattice so 36 to establish connections between a 
pair of opposite sides ot me rectangular exterior 
frame as well as between another pair of ocoos'r.e 
sides thereof: and 

(c) a plurality of sets of lead pans wnich extend 
towards respective lattice open spaces which a-e 
horizontally and perpendicularly, and two-dimen- 
sionally defined by the b'.dpe parts. 

Such arrangement makes ft possible tc two-di.T.en- 
sionally and closely place a g-sa: number o'. lead paMs 
on a single lead frame Acco-dmpiy. the number of elec- 
tronic components that a single leac frame can yield is 
increased, and metal materia' to* forming a lead frame 
is used efficiently. 

The present invention provides a mold assembly 
comprising: 

(a) a lower mold element onto which a leac frame 
with a plurality of electronic elements which a*e 
arranged horizontally and pe'pend»cula-iy. and two- 
dimensionally is placed; 

(b) an upper mold element, cooperating w.ih me 
lower moid element, that oe'mes a piuraUy o* cavi- 
ties which are horizontal!) anc pcpendicuiaiy. anc 
twO'dimensionally arranged correspondingly to the 
plurality of electronic e»ements and which a*e com- 
municated with one anotne* at least in one direc- 
tion; and 

(c) common gates through wn-cr. a «esir :s mected 
into the plurality o' cevrtes 



Accordmg'y. it is possto'e tc dose'y anc two-dimen« 
sionally oefme a plurality of ca/rties oetween me uppe' 
mold element and the lower moid element. whereOy me 
number of electronic components that a single molding 

5 process can yield ts increases and the p-odjcti/ity is 
improved. Additionally, since me piu-al:ty of cavit.es are 
communicatee with one another, this allows a resir. tc 
be injected through the common gates intc eac cavity 
at high efficiency Unne:essa*y portions of me cu-ed 

:c resin are 'emovec tcgeme* w.tr. unrecescary po"«.ois 
of the leac frame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 FIGURE ^ is a plan view of an electronic compo- 
nent in accordance with the p-esent invention. 

FIGURE 2 is a front view of the electronic compo- 
nent of FIGURE t. 

FIGURE 2 is a cross sectoral v.ew o- me e'er/on.: 
2i component taker. a«ong the line in- in o'. FiGJF.E V 

FIGURE * is a cross serjonai view ot tne e'ecvonic 
component taker, along the lme V-IV ct FlGJ-E V 

FIGURE £ is a p:ar. view of a leac Irame lor ~se r, 
the tab'ication ct the electronic comppnerr. o! FIGURE 

*5 1. 

FIGURE 6 is a detail, enlarged plan v.ew of a lead 
formation part o*' FIGURE 5. 

FIGURE 7 is a cross sectorial view of me leac tor- 
mation pan taken along me Ime ViiA'n oJ FIGURE 6. 
j; FIGURE B is a cross sectoral view of tne leac tor- 
mation pan taken along me line Vlll- VIM of FIGURE 5 

FIGURE S is a p^an view of the lead frame of FG- 
URE 5 after e molding process is completed. 

FIGURE 10 is a oetail. enlarged p:an view 0' a mod 
« part of FIGURE 9. 

FIGURE ". t is a cross sectional view of the mold 
part taken along me Ime Xi-XI of FIGURE 10. 

FIGURE 12 is a cross sectonai view of the mod 
part taken along me Ime Xll-Xi: &. FIGURE 10. 
4C FIGURE 13 is a front v.ew of another eiesroni: 
component in acco'dance with me p-esemt invention. 

FIGURE k is a front view of stilt another electrode 
component in accordance with the present indention. 

FIGURE 15 is a bottom view of another electronic 
41 component in accordance wKh the present invention. 

FIGURE 16 is a bottom view of still another elec- 
tronic component in accordance with the present inden- 
tion. 

FIGURE 17 is a f^ont view of another etecvonic 
sc component »r. acco can:e with tne p-esent inventor.. 

FIGURE *e is a cross ser.iora! v.ew of the dec- 
fonic component taken abn; me Ime X\'tll-XVi;i ot 
FIGURE -7. 

FIGURE *5 is a cross sectional view 0' the eiec- 
is tronic compor.en: ta<en along the Ime X5X-XIX oi FIG- 
URE t7. 

FIGURE TO is a cess serjona! view o^ the dec- 
fonic component y "iGJRE "~ co-respondm; tc Fi3- 
URE IV 
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FI3U-.E 21 is a c-css secro-.a' 3* TO e e: 
troni: component of FiSJSS ^ CD-espond.n; tc FC- 
URE 12. 

FIGURE 22 is s perspective view of £ conver.tona: 
elecv onic component. 

FIGURE 23 is £ plan view o' a conventional lead 
frame. 

FIGURE 2* is £ p:ar view of the leac Ira me of FIG- 
URE 23 ate- £ molding p-ccess is competed 

DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of this invention a*e now 
descrfoed in detail with reierence tc the accompanying 
drawings. 

FIGURES show the appearance and internal 
structure of an electronic component of e surtace mount 
type in accordance with the present in/enhon. FIGURE 
1 is 6 pian view of an electronic component ir axort:- 
ance with the p-esent indention. FI3JF.E 2 is £ front 
view of the electronic component of FIGURE V FIG- 
URE 3 is a cross sectional vie*- of me electronic compo- 
nenT taken along the line Ili-IM ot FIGURE l. FIGURE < 
is a cross sectional view of the electronic component 
taken along the l.ne IV-IV of FIGURE 1, '0 is an eec- 
tronic componen: of this indention. This electronic com- 
ponent 10 has e first lead 1 1. e seconC lead '.2. a thirc 
lead 13. a semiconductor chip {an electronic element) 
15. and a resin 18. The bottom dimensions of resin 16 
having the b'm of a rectangular parallelepiped a'e 1.6 
mm * 0.6 mm. Each of leads '.V.3 has the same 
length. 0. 65 mm. 

First lead 11 has a thick pan 11a whose lengn. 
width, and thickness are C. 15 mm. 0. 2 mm. and 0. 2 
mm and a thin part 1 lb whose length, width, and thick- 
ness are 0. 5 mm, 0. 5 mm. and 0. 1 mm. A step of 0. 1 
mm is provided on the bottom surface side of first lead 
11. First lead n has a fiat top surface. To prevent first 
lead 11 from slipping from resin 18. thin part nt has a 
top Surtace (0. 5 mm * 0. 5 m-n) which is 0/ eater ir. width 
than thick part's lie top surface end which is greal in 
area than senniconduoio' chip 15 Semiconductor chip 
IS is fixed on thin part 1 lb using e conductive adhesive 
14. As a resuft of such arrangement, semiconductor 
chip 15 is electrically connected, at hs bottom surtace. 
with first lead 11. A lateral surtace (0. 2 mm * 0. 2 mm) 
of thick part lie and a lateral surtace of resin i€ are 
formed at the same time by a single cut such that tne 
lateral surface of thick pan lis is located at a lower end 
area of the latera! surtace of resin 1 6 anc the latera' sur- 
faces of thick par*, l la and resin IE a^e exposed brm:ng 
the same ptsne. ir. o.ther words these late-©: surt&ces 
are flush with each other. 

Second lead 1 2 has £ thick pan :2a (length: 0 ".5 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a tn.r. oa-t 
12b (length: 0. 5 mm; width 0. 3 mm. thickness: 0. ". 
mm). Ukewise. third lead :3 has a th:ck pan -3e 
(length: 0. 'S mm: width 0 2 mm. thckness: C 2 mm) 
and a thin par; *.3d (length D 5 mm. w.Sth C. 2 mm. 



thckness C mm) A step c^ 0 ". mm .s p-o/oec on 
tne bottom sides C second anc thirc I ears 2 anc '.2. 
and seconc and third leads "2 anc 3 eacr. have e fia: 
lop 6urtace. Tc pre/ent second anc thirc leacs \2 and 
5 -.3 from slipping from resin IB. thin parts *.2d anc 13b 
have top surfaces wide' than those of this* oa-ts *.2a 
and 13a. Tnir, parts :2b and 13b a'e furtne- prevised 
witn notches :2c and '3c which function as means for 
preventing the ie&cs 12 £nd :3 f-om si 00% l-on- res«r 
>t •£ Each notch "2c and :3c has a d.mer.sor of 0 CE 
mm as a cepth Late -a: surtaces {0 2 mm » S 2 mm; z' 
thick parts :2a anc "3a. anc another laiera' surtace o 1 
resin IB are icmeC at the same time by a single cut 
such that the lateral surfaces of thick parts 12a and '.2a 
i5 are located at lower end areas of the lateral surface of 
resin 18 and the lateral surtaces of thick parts i2a and 
13a and resin IE are exposed forming tne same plane, 
ir. other words these late-al surtaces ae flush with each 
other. Twc electrodes on semiconductor ch:p *5 a*e 
n elecficaiiy connected witn thm pais *.2c anc :2b of 
second anc thirc leaos '.2 and '.S b> Aj wires 16 anc 
17. Firs: tc thirc leads 1 v. 3 ae icrmed c son material 
that cuts eesil) such as reN'; alicy. Cu anc A!. 

Resin -.9 encapsulates most of firs: tc leacs 
2i t Vt3. semiconoucio* Chip ".5. Ai. wi'e *.6. anC Au wre 
17. iBa is a pe'iphe-ai part of the resin icp surtace. 
Periphera' part tea is chamfered. Formec a: one corner 
o-' the resin top surtace is a recess part having a diame- 
ter oi from 0.2 mm tc 0.2 mm. Tms recess pari serves 
5: as polarity mark ".Bo. each of bottom surtaces (0. *.5 
mm » 0. 2 mm) o' th.ck parx 11B-I3a O^ fi'St tc third 
leads it- ".2 is eoosed at resin bottom surtace iBc anc 
projects by from C. C3 mm tc 0. 05 mm sc as \o meet 
lead stand-off specifications. Because such a p-ojecibn 
21 length is less thar, the difference in thickness between 
thick parts na*i3£ and thin pans r.b-i3b (ie.. 0. 1 
mm), the bottom surtaces of tnir. parts 1 ' b- *. 3b o? first lo 
third leads l V13 a'e completely covered with resm IB. 
The exposed surtaces of first to third leads t vi3 a'e 
*o solderpiatetf sucn tr.at each of the expos ec surtaces is 
covered with a film of soioer the aCeouaie thckness ol 
which is *-"<5 jim. 

In accordance with electronic component 10 
described above, at the feme of pertorming e mounting 
4$ process on a printed boerd. e corner pari, which is 
defined between a leterai surtace and a bottom surface 
of each of thick pans iia-i3s. is used tor establishing 
connection wttn the outside. The comer parts a*e sol- 
de'plated the-ebre providing pood soioerabiiit> dunng 
sc ne mounting process. A space, taker, up by eieci-onc 
component tc or. tne printed board, is eqj£' to the area 
of resin bottom surtace iBc. whicr makes •: possbie to 
provide h.ghet moun-jng oensity on the p'irv.ec boa'O 
Additionally, leac cebrmaton is unlikely tc occur, 
if FiGUnES 5-S *esoectiveiy ii:ustraie a leac frame 
tar use in the tao-icecon o< e er.'on.c component iC r a 
plan view. ir. an er:a'geC view. .r. a cress sectcr-.a' v-ew 
taken along :ne i-nt v'li Vil. and ir. anotne? c^css sec- 
ibna' v.ew take- a cng tne hr.e v'iti-Viil Leac J-amt 3u 
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j8 former by a metal plate havr.g " «"rr. 0 c e-.a..- 
0 ular and is comprised of lead formaton pa-; *i and 
exterior frame 22 tor enclosing lead format pan 3 V 
Exterior frame 22 is 20 mm > 5C mm and .s 0 2 mm 
thick. Referring to FIGURE 5. exterior name 22 r.as. at 
its comer pans, four portions defining resoer.ive holes 
33 having a d.amete- of ' mm lo: locating the leac t*ame 
33. Ir. acdit.or. to the pro/sson o'- location no-ies 22. 
exierior frame 22 has ee-'e- ponions a=ong one o: tne 
long sides iheeof. these sever po^ons cef.n.ng seven 
feed holes 3< having e diameter o' 2 mm. 

As shown ir. cetai: in FIGURES 5-e. leac lo-mation 
part 21 induces a vertical bnoge par. 25 and a lateral 
bridge pan 36. Vertical bridge pan 25 b'idges opposite 
two long sides oi exterior frame 32. Latera: bndge part 
36 bridges the remaining opposite two shor. sides of 
exterior frame 22. Venice! and lateral bridge pans 25 
and 36 each have a width of 0 2 mm anc a trvooess of 
0 2 mm. These venioal and latera' bridge pa-ts 25 and 
35 defne 22C lattice oper. spaces (-.1 columns > 23 
rows). The vemical pitch o' the latt.ee spaces <s V3 mm 
and the latere! pitch thereo! is 2. 1 mm. First to thrd lead 
parts n-13 er.end towards the lattice open spaces, m 
other words 220 sets of firs: tc third lead carts n- i 2 a'e 
two^5imensionaJly arranged at the ioregoing prtcnes. 
Tnese pitches are 1/2 to 1/3 o 1 the conventional o^es. 
First lead pan 11 downwardly extends Irom er.er.or 
frame 32 and lateral bridge pan 35 by 0. 6 mm. wniie 
second and third lead pans »2 anc -.2 upward')- er.end 
from exterior frame 32 and lateral b'idge pan 25 o>- 0 e 
mm. 

Each first lead pan 11 has a base end v-a (length: 
0. 3 mm; width: 0. 2 mm: thicKness: 0. 2 mm) and a 
leading end no (length: 0. 5 mm; width. 0. 5 mm. thick* 
ness: 0. 1 mm). A step of 0. 1 mm is p-cvided or tne bot- 
tom surface side of first lead pan ti. Leading end i"b 
has a top surlaoe (0. 5 mm * 0. 5 mm) that is g-eater in 
width than base end's v. a to? surface. 

Each second lead pan 12 has a base end '.2a 
(length: 0. 3 mm; width: 0 2 mm; th-Otness. 0 2 nvm) 
and B leading end 12b (length: 0. 5 mm; w.cfth: 0^2 mm; 
thickness: 0. 1 mm). Likewise, each third lead ^2 has a 
base end 13a (length: 0. 3 mm; width: 0. 2 mm. thick- 
ness: 0. 2 mm) and e leading end '3b (length; 0. 5 mm; 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. 1 mm 
is provided on the bottom surface side of second lead 
part 12. and a step of 0. i mm is p-ovided on the oor.om 
surface side of third lead pan 13. Leading eno '.2b has 
a wider top surface than oase end t2a. and lead.ng end 
t3b has a wider top surface tnar. base end 2a Leading 
ends 120 and i3b of second anc mi-d leac par is *.< and 
13 have notches 12c anc 3c. having a depth of C 0B 
mm. 

It is possipfe to form tne to-egoing steps provided 
on the bottom surface sbes of first to third lead pans 
1V13 by coining, etching or p-essing The foregoing 
seven feed holes 3< are proceed a: posoons cor'e- 
sponding to the second, fifth, eighth, ete^entn. in.:- 
teenth. sixteenth and nineteenth co'umns from me ien- 



hand side r.the tl > 22 tattce (see f i3J ? i 5;. 

The bregong leac frame structure allows 22: sets 
of lead parts ivi2 to be cioseiy and two-dimensonaiiy 
placed on a single lead frame 20. The number o' elec- 
5 tronic components 10 that £ Single lead fame 3C car. 
yield is increased in comparison with conventional tech- 
niques. and meta' mate'ia fo: forming leac frame 3C «s 
used mce efficient'* 

Tne fob-»cat.cr. o' ne aoo-t cesc-ioec e^cvon- 
•6 component *0. that «s. tne assemo'y p'ocess. com- 
prises a die bonding process, a wire bonding p'ocess a 
molding process. £ dicing '.cutting) process, and £ leac 
finishing process in the d.e bonding process, semcon- 
ductor chrp 15 is lixed tc leading end nb of first leao 
15 pan 11 of lead frame 30 using conductive adhesrve 14. 
In the wire bonding process, two decree es on semi- 
conductor chip '.5 a'e elecricaliy connected with lead- 
ing ends 12c anc 12b o' second anc third lead pans * 2 
and 12 by fine Al wires '6 and ' 7. Beth in the d«e bono- 
n ing process enc m the wre bonding p-ocess. teed no es 
34, formed in exter.or frame 22 of me leac frame, are 
used tor moj-.cng. or. a sing e lead frame 30. 220 sem- 
iconductor cnips 15. ir. tne molding p'ocess. a moo 
assembly fo- transfer mold is used tor integ-a' encapsu- 
« lation of mcs: o: firs; tc tn.rc leac pans * ' •* 2. semcon- 
ductor chips *5. and Au wires -.6 anc 17. 

FIGURES ?-*.2 a*e views o! lead frame 30 at:er 
molding is comcieted. FIGURE 5 is a plan view of tne 
post-molding lead frame 20. FiGJ^E 10 rs an enlaced 
30 view of tne post-moldmg leac irane 30. F i3L'n£ n .s a 
cross sectional v.ew cf tne post-molding lead frame 30 
taken along tne Ime Xl-Xl. FIGURE "2 is anotner coss 
sectional view of the post-molding lead frame 30 taken 
along tne Ime Xll-Xll. Referring first to FIGURE S. 
35 therein shown a-e ten common gates *1 tor resin intro- 
duction, and £ mo.d pan <2 defined by an upper moid 
elemen: anc e low* mot element. These ter. common 
gates <i are provided at positions corresponding tc tne 
first, third, fifth, seventh, ninth. Twelfth, founeentn. si*- 
40 teernh. e.ghteentr, and twe-nt.etn columns from the ieh- 
hand s<Je of tne breooing lettice structure of lead frame 
30 ( 11 columns » 20 rows). 

As shown in detail in FIGURES 10-12. a: tne same 
time that a resin t8. which has encapsulated most of 
45 lead pans 11-13. semiconcuctor chips t£. and Au wires 
15-17. is formed in each of the lart.ee open spaces, 
additional resns 0-<5 a-e turned cetymg vertical 
bridge pan 25 anc latera: pr.dge pan 36 Addnona 1 res- 
ins <MS he^e tne same he.ghi as resm 18. Each res.n 
50 18 is hori*o.v,ai!y and pe-pendicjiarty coup'ed one 
another via addconai resms ^2-^5. Pe*ipne-a pan ".ta 
is chartered and poia'«ty marK -,8b is fo-med a: o^ne 
corne- of the top su'tece. hevm; a diameter o'. frorr. C .2 
mm to C3 mrr. Aodlt.onai -esin <-1 wn.c-. is fo-mec as 
u a ridge on ve-.:ca: bnoge oan 25. is cnamrfe-ec at us 
periphery, anc the wcth o' aod:tiona: resm's 42 :op sur- 
face is ec.ua' tc :ne wid:^ cf venica b-cge cen 25 (. e . 
0. 2 mm), ir. ome- wo-cs *z g-oces. wn s cn a-e g-ea:e- 
in wcth at tec tvr. at bcr.om art lormec oe:A 6 er. twe 
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adjacent molding resns "E 'i-^ * b ~ =~ e ' £ - rc " 
additional res.n *3. along vensai ono;e par 25 U<e- 
wise, additional resin tt. wm* »s tawnae as £ :oge on 
lateral bridge pan 36. is chamfe-ed a: its periphery, and 
the width of additional resir. s " top su-face is eoua: to 
the width of lateral bridge par. 36 (C. 2 mm), in other 
words, two grooves, whirr, a-e greater in width at top 
than at bottom, a'e lor me: oerwaer. two adjacerT. nois- 
ing resins 16 lacing each c.ner across aodtona: resn 
C4. along late-ai b'bce oa-t 36 Aodrtional res«r. <s. 
which is lormed o.-e-fy»r.c a pon: wn e -e ve'tea* bnoge 
pari 35 end late-a bnoge pa". 36 cess, is cnamfe-ed at 
its periphery arc has a to? su-lace o' 0 2 mm * 0.2 mm. 
FIGURES 10- '.2 show examp.es in wnich e se-ies ol 
additional resins 0<5 is tomec also on exterior frame 
32 of the lead frame. 

FIGURES 11 and 12 show upper mold element 51 
and lower mold element 52 lor use m a molding proc- 
ess. Lead frame 30 having tneeo- 229 semiconductor 
chips 15 which ere nor.zonta! ) anc perpendicuia-iy. anc 
two-dimensionaiiy arranged. «s placed or. lowe* moc 
element 52. Lowe- moid e emert 52 has a Sp-mmg sur- 
face that is provoed wi;n a g-ea: numper of recess 
parts, thereby allowing tne oor.orr. surfaces (0. 3 mm * 
0. 2 mm) ol base ends i a- ' 3a of first tc third lead pats 
11-12. exterior frame 32. ve'tica: broge part 35. and lat- 
eral bridge part 36 to p'Cjec*. iron-, resir. bottom surtace 
1 Be by 0. 03 mm to 0.05 mm. Defined between upper 
moid element 51 and lower moid e ement 52 are 220 
cavities for the formation o' rroic':ng resin t£ wnich a-e 
arranged horizontally anc pe'pendc jla-iy. and rwo- 
dimensionally. and open spaces tor the formation of 
additional resins <3**5 wh;ch have the same height as 
the cavities. T.nese 220 cav:iies are horizontally and 
perpendicularly coupled one anoiner through ne open 
spaces. Upper mold element 5t has a forming sun's ce 
in which many recess pans having a depth capaoie of 
defining most of the cavities and most of the communi- 
cation open spaces for the cavities a'e formed. The cav- 
ities and the communicator, open spaces of tne cavities 
are easily filled with e resin tna: is in.er.ee from a com- 
mon runner through the to*ego«ng ten common gaie6 
41. The angle and dimensions of each common gate *i 
are 30 degrees and 0. < mm » 0. 2 mm Addrtionaiiy. et 
feast one of upper and lever moW elements 51 anc 52 
Is provided with pins (not shown in the figure) which a*e 
inserted Into location holes 32 formed in exterior trame 
32 of the lead frame Such ar. arrangement p-e^err.s 
lead frame 30 from makm; a displacement with resoeci 
to the mold ass empty. 

In accordance with ne aop.'e-oescrioed mo'd 
assembly structure, tne 22? semiconour.or chips *5 
and the 220 sets of !»nit to inns Jead parts v..*.3 a'e 
inlegrany encapsulated Oy resm. Aoeo-dingiy. the 
number of elecronic components "»C tna: a single rob- 
ing process can yield increases m comparison with con- 
ventional fabrication teenncyes. the'eby providing 
improved productivity Aoo'itcnally. most of tne appear- 
ance of molding res^n *.6 car pe cr.an;ed t:ee'y Py 



repacerr.en: p' uppe* mole e-ement 5". 

In tne dcing p-pcess. lead frame 33 >s cj: tojether 
with resins *.6. <Z. <A anc *S with a s:ngle cur.n; p:ade 
having a width of 0. 5 mm in order that resm ex su*faces 

5 and lead cut surfaces are formed at tne same tme at 
package late-ai surfaces of two electronic components 
10 corre spending ic twe adjacent sem.conc jcto: cn;ps 
'.5. The cutting p:ace width is greater, by 0 3 mm tnar. 
tne wici-. o' vervoa anc la*.era : p-idge pa'ts 35 anc 3t o* 

•c the leac frame (0 2 mm) Wi anp w< o' C »'3--.= S i:» 
T2 each indicate a cur.m; wiptn o' 0 £ mm '-c:a:o~. 
hole 33. formed m exierior frame 32 of tne leac irame. is 
used tor dentrficaoon of a cutting position Tne toe sur- 
faces o' aoditionai resins *3-*5 having a width of 0 2 

is mm are located at the centers of Wi anc W2. and 
grooves, horizontally and perpendicularly lormed by 
chamfer, guide a b:ade fo' dicing in a travellm; direction 
As a result. indiviouaJ e'ec.ronic components '0. eacn 
of wnicn having a rectaneular pa*ai:e'ep:pec-liKe resm 

7i *.e whose borom su-face dimensions a-e t 6 mm . 0 
6 mm anc frst tc tnirp leacs ' v*3 havm; g iengtr o 4 0 
65 mm. a-e sepa-ated. At this time. ir. ,eac i-ame 30. 
base portons having a lengtn ol C "5 mm o' Past enos 
na-t3a of each leac par;, a-e c>scarPeo\ As a result, a 

ts cut surface of first »ead r.. which has pimensions o 1 0 2 
mm x 0. 2 mm. is exposed at a lower e np a-ea of one 
lateral surface of resin t8. being Hush with tne isie-ai 
surlaee of resin t8. In adoitbn. cu*. surfaces of second 
and third leaos :2 and 13 (0. 2 mm • 0. 2 mm) are 

3c exposed at lower enc areas of opposite la'.ca' sjn*ace 
of resin 18. oemg ftush with the opposne late a : su-lace 
of resin ie. Furtner. formed or. a package bor.om sur- 
face are p'Ojecting suiaces (0. ".5 mm * Z 2 mm; of fi'St 
to third leads iv.3. As descripec abo^e. use C a soh. 

35 malerial which cuts easily lor forming lead l-ane 30 
including first tc third lead parts v.3 reduces wea- of 
a cutting ttaoe lor dcing. as a result of wnich va nations 
in cutting w.dlh and reductions in cumng rate are sup- 
pressed. 

<, In the leac finishing process, the exposed su-taces 
of frsi to tnird leads l VT3 ere soiocrpiated such that 
the exposed surfaces ere covered with e film o' solder 
having a thickness of *-i5 »im. As a resmt. solder in me 
form of film is applied onto each cut surface (0. 2 mm ■ 

4t 0. 2 mm) of first to third leads U- 13 formed on the pack- 
age lateral surface and onto each project n; surface (0 
15 mm * 0 2C mm) o' first to third leads no 3 lormed 
on the package bottom sunace Other p ating may be 
employed instead of soiderpJatmg in add-on. soide*- 

55 plating may be eliminated depending or. tne materia' o< 
lead frame 30 

In accordance with the tab'ioaton method o' elec- 
tronic component 10. resm anc lead cut suiaces a e 
formed at the same tme o~ a pao^ge iate*a' sjn*ece. 

*: which makes r. possip'e tc eliminate tne need io- per- 
forming a cePu-rin; process. lr. add-on. unlike ccn.e^- 
tona! lechnioues. r. «s unnecessa-y tc peno*rr. a to\m n; 
process fo- prpv.d.n; a Pent ir a- e:on;atec leas, wren 
prove es an improved y.ets 
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FIGURES 12 and illustrate the app6a*ances of 
other surface mourn type eiecronic components in 
accordance with the present invention. Referring to FIG- 
URE 13. a n electronic component 20 is shown in which, 
instead of a chamfer, a step is provided a 4 , peripheral * 
part 18a of the resin top surface. As in the above- 
described case, the appearance of resin * 6 can be 
changed freely by replacement o' upper mole element 
51. Reiemn; now to FiG'JRE an eiecronic compo- 
nent 21 is illustrated in which res«n ".£ nas tne form of a t* 
perfect rectangular oaraiie?epiped and the bottom sur- 
faces of thick parts na-t3a and resin bottom surface 
18c are exposec forming the same plane. In this case, 
lower mold element 52 may have a flat forming surtace. 
Even with the FIG. U structure, lead stand-oft specif i- ,5 
cations can be met by subjecting the exposed surfaces 
of first to third leads 11*13 tc solderpiating tor formation 
of solder films thereon having a thickness of <-i5 u/ti. In 
accordance w:th electronic component 1C of FIGURES 
'-4 or in accorcance with eiecronic comoor.ent 20 of ?z 
FIGURE 12. a cnamle' or a step is provided at periph- 
eral part tBa o' tne resin 10? surlace. wnich provicesthe 
advantage that, when cutting resin ".8. the LnicKness 0! 
resin to be cut is thin in comoarison with the case of 
electronic component 2" of FiGJF.E 14. 2 i 

In electronic componen: 21 of FIGURE 14. lead 
thick parts Ha-i2a have bottom surfaces which are 
exposed being flush with resin oonom surface iBc. In 
such 8 case, there is the possibility that resin, which has 
been injected in the molding process, erv.e' between the ac 
flat forming surface of the lower mold eemerr. and the 
bottom surfaces of lead thick parts i ia*t3a. particularly 
at the center of the lead frame. FIGURES 15 and 16 
6how solutions to this problem. FIGURE 1 5 shows elec- 
tronic component 22 in which 7-shaoed groove I8d is a 
formed in resin bottom surface "&:. FIGURE 16 shows 
electronic component 23 in which three U-shaped 
grooves i8e-g are formed in re sir. boh ox surface i&c. 
These three U-shaped grooves i8e-g are formed in 
such a way as to enclose lead thick parts 11 a- 13a. *o 
respectrvely. As a resutt of such arrangement, the tore- 
going entering of resin can be prevented because 
ridges of the lower mold element corresponding to 
grooves I8d-g achieve a reduction in resin pressure. 

With reference to FIGURES 17-15, the appearance «s 
and Internal structure of another surface mount type 
electronic component in accordance wnn the present 
invention is shown. FIGURE 17 is a plan view of the 
electronic component FIGURE ie is a cross sectional 
view of the electronic component taken along the line sc 
XVIll-XViu of FIGURE 17. FIGURE 19 is £ cross sec- 
tional view of tne electronic component taker along the 
line XIX-XIX of FIGURE 17. In elecronic component 2< 
of FIGURES 17-19, peripheral par; i&a of the resin too 
surface is chamfered and lead tn.ck parts *.ia-i3a have 53 
bottom surfaces which are exposec being flusn with 
resin bottom surface 18c. Electric component 2< has a 
resin lateral surface which is composes of e cut sj-tece 
1 ex that is formec at a lowe: enc a-es of :ne 'es*n lateral 



surface simultaneously with a lead cj: surface by dicing, 
and a nor- cut surface *.8y formed by molding Cut sur- 
face lBx of the resir. lateral surtace is perpendicular to 
resin bottom surface IBc. and a par. of cut surface \Bx 
forms common gate cut surface "62. Tnis common pate 
cut surface ".8z is located between tne cut lateral sur- 
faces of second and third lead thick parts "2a and "2a. 
Non-cut surface "8y of r.e resin lateral surface is 
inclined by an angle of tree ceg-ees w.tn resoect to 
resin bottom surface "Be so that mo^ng resir. i£ can 
be withdrawn easily from the mod assemoV The 
exposed surfaces of first to third leaos 1103 are solder- 
plated. Lead frame 30. shown in FIGURES 5-8. may be 
used in the fabrication of electronic component 2<. 

FIGURES 20 and 21. which correspond to FIG- 
URES 11 and 12. shows situations aher molding for 
electronic component 24 is comp'eted In FIGURES 20 
and 21. 51 is an upper mold element 52 «s a lower mold 
element. *1 is a common gate for resin injection. 
Defined between upper moid element 51 and lowe* 
mold element 52 are 220 cavities whicr* are horizontally 
ar\j perpendicularly, and two-dimensionaliy arrangeo 
for the formation of molding resins ie Note that these 
cavities are communicatee with one another through 
common gates *1 only in the column direction. Com- 
mon gates *t are located at positions corresponding to 
each column of the 11 » 22 cavives. Lower moid e'e- 
ment 52 has a fiat forming surface, and. accordingly, 
elastic sheet 53 »s insertec between lower rnoir element 
52 and the lead frame, to prevent the ente'ing of 
injected resin and to protect the lead bottom surface in 
such a case, base encs 12a ana i3a oi second anc 
third lead parts 12 and "2 of each electronic component 
are pressed by upper moid element 51 at positions 
away from the common gate A" . It is possible to prevent 
the entering of injected resin without elastic sheet 52. 
depending on the resin p'essure. 

In accorcance with electronic component 2<. a cut 
surface of first lead 1 1 is exposec at a lower end area of 
a lateral su~tace of resin 18. being flush with resin cut 
surface I8x. and cu: surfaces of second and third leads 
12 and 13 are exposed at lowe* end areas of opoosife 
lateral surface of resin 18. being flush with resin cut sur- 
face I8x. In addition, molding is performed such that 
each of the bottom surfaces of first to third leads 1 i-i3 
is exposed being flush with resin bottom surface 18c. 
Further, the exposed cut su-taces and exposec bonom 
surfaces of first to thirc leads n -1 3 a-e continuous, and 
here are formed lead come' pa*"S to: connections w.th 
the outside. Accordingly electronic component 2< is a 
super small component most suitable to' surtace mount 
technology. 

In each of the aforesaid examples, elerjic connec- 
tion between semi concur, or chip (electronic element) 
15 and second and third leads 12 and ".3 may be estab- 
lished by means otner tnar. Au wres ".6 and ".7. instead 
of using plate-like leac t*ame 3C. an alternate, wnion is 
femed by patterning tne like ieac Irame ir ar. insulting 
subst-ete. may be usee, m each example, on'y ne 
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exposed bottom surfaces of firs: io «M leads ivis 
may be subjected to soiderpiatmg. 

The number o< leads is not limited to the above- 
described number. Instead of semiconductor chip i„. 
™ electronic elements may be incorporated ,ntc e.ec- 
tronic components 10. 20. 21. 22. 23. and 24. 

Claims 

1 An electronic componen; of a resir. molded pack- 
age type, said electronic componerr. comprising: 

(a) an electronic element; 

(b) a lead which is electrically connected with 
said electronic element: and 

(c) a resin which encapsulates said electronic 
element and said lead: 

whe-eir. a lateral surface of said lead anC a 
lateral su-face of said resin are simultaneous^ 
formed by a single cut such that sad lateral surface 
of said lead is located at a lower end area of sa.d 
lateral surface of said resin and said lateral sur- 
faces of said lead and said resin a/e exposed form- 
ing the same plane. 

2 The electronic componerr. of claim 1. wherein sa.O 
lead is formed of e soft materia! which cuts easily 

3 The electronic component of claim 1 . whe-ein said 
exposed lateral surface of said lead is plated. 

A. The electronic componerr. of claim 1. wherein a: 
least a portion of a bottom surface of said leas is 
exposed at a bottom surface of said resin. 

5 The electronic component of cfaim 4 , wherein plat- 
»ng is applied only to said exposed bottom surface 
of said lead. 

6. The electronic component of claim 4. wherein said 
exposed bottom surface of said lead is continuous 
with said exposed lateral surface of said lead. 

7. The electronic component of claim 6. wherein said 
exposed bottom surface and exposed lateral sur- 
face of said lead are plated. 

8. The electronic component of claim 4, wherein said 
exposed bottom' surface of said lead slightly 
projects from said bottom surface of said resin. 

9. The electronic component of claim 4. wherein said 
bottom surface of said resin has. a-ound said 
exposed bottom surface of said lead, po-t.ons 
defining grooves. 

10. The electronic component of claim 1. wherein said 
resin has a top surface the periphery of wh.ch is 
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provided with either £ chamfer or a step 

11. The electronic component of claim V wherein at 
least a portion of each of four latera' surfaces of 
said resin is formed by cutting. 

12. The electronic component o' claim t. wherein sac 
lateral surface of said resin has e cut sj-face 
formed at the time of cutting said lead anc a non-cut 
surface formed at the time of performing sad 
encapsulation process. 

1 3. The electronic component of claim 12. wherein said 
cut surface of said resin's lateral surface is perpen- 
dicular to said resin's bottom surface and wherein 
said non-cut surface of said resin's late-al surface 
tilts with respect to said resin's bottom surface. 

14. The electronic component of daim * Z. wherein said 
cut surface o 1 said resin's lateral surface is formed, 
being perpendicular with respect tc said resin's bot- 
tom surface at a lower end area of sa.d resir.'s lat- 
eral surface. 

15. The electronic component of claim 12. wherein 
each of lower end a'eas of four lateral surfaces of 
said resin is formed by cutting, being perpendicular 
with respect to said bottom surface of sec res.n. 

16. The electronic component of claim 1, 

wherein: 



(a) said lead includes: 

a thin part which is electrically connected 
with said electronic element: and 
a thick part which is formed having a 
greater thickness than said thin part so as 
to provide a step on the side of said lead s 
bottom surface: 

(t>) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by e single cut so that said lateral sur- 
face of said thick pan is located at a lower end 
area of said lateral surface of said resin and 
said lateral surfaces of said thick part and said 
resin ere exposed forming the same plane: and 
(c) a bottom su-face of said thick part is 
exposed a: a bottom surface of said resin. 

17. The electronic component of claim 16. wherein said 
exposed bottom surface of s*d thick part projects, 
from said bottom surface o< said resin, by a length 
less than a difference in thickness berween said 
thin part and sac thick part. 

1 B. The electronic component of claim 16. wherein said 
thin pan is g-eater m to? surface wctn man said 
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thick par.. 

1?. The electronic component of claim 16. wherein said 
thin part has a top surface whose aree is greater 
than the area of said electronic element and s 
wherein said electronic element is fixed onto said 
thin part 

20. The electronic component of claim 1 6. wherein said 
thin pan is provided with a notch, said notch acting ie 
as e prevention means for preventing said leas from 
Slipping from said resin. 

21 . A method for fabricating an electronic component of 

a resin molded package type, said method compris- )5 
ing: 

(a) a step of fixing an electronic element on a 
plate-like lead frame having a lead part: 

(b) a step of electrically connecting sad elec- n 
tronic element with said lead part: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead part with a resin: 
and 

(d) a step of cutting said lead frame together a 
with said resin in order that a resin cut surface 
and a lead cut surface are formed at the sane 
time on a package lateral surface of said elec- 
tronic component. 

:o 

22. The electronic component fabrication method of 
daim 21. wherein said encapsulation steo com- 
prises a step of encapsulating said lead part such 
that a bottom surface of said lead part exposes at a 
bottom surface of said resin. 35 

23. The electronic component fabrication method of 
daim 22. wherein said encapsulation 6tep com- 
prises a step of inserting between a lower mold ele- 
ment and said lead pari an elastic sheet. 40 

24. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a groove for guiding a cut- 
ting blade to be used in said cutting step. as 

25. The electronic component fabrication method of 
daim 21 further comprising a step of forming in a 
top surface of said resin a ridge for positioning a 
cutting blade to be used in said cutting step. 5c 

26. The electronic component fabrication method of 
daim 21 further comprising a step of subjecting 
said lead cut surface, formed at said package lat- 
eral surface of said electronic component, to e plat- 55 
ing process. 

27. A method of fabricating a piu-ality erf electronic 
components of s resin moldec peckage type, said 



method comprising: 

(a) over a piste-iiKe lead frame comprising a 
pluraJhy of bridge parts wnich are formed into a 
lattice and e plurality of sets of lead parts which 
extend towards a plurality of lattice open 
spaces which are horizontally and perpendicu- 
larly, and two-diTtensionaUy defined by said 
plurality of bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space of said plurality ol 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead parts of said plurality of sets of lead pans; 

(c) a step of encapsulating said plurality of 
electronic elements and said plurality of sets of 
lead pans w:tn a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are contnjous with one another 
through common gates at least in one direc- 
tion: and 

(d) a step of cutting said lead frame together 
with said resir, such ma: saic plurality of sets of 
lead parts of said lead frame are separaied 
from said plurality of brioge parts respectively 
and resin cut surfaces and lead cut surfaces 
are formed at the same time or. individual pack- 
age lateral surfaces of said plurality of elec- 
tronic components. 

28. The electronic component fabrication method of 
daim 27. wherein said encapsulation step com- 
prises a step of having an upper moid element 
press said lead par. cf said lead frame a: a position 
sway from said common gate. 

29. The electronic component fabrication method of 
daim 27, wherein said encapsulation step com- 
prises a step of encapsulating said plurality of sets 
of lead parts such mat e bottom surface of each 
said lead part is exposed at a bottom surface of 
sad resin. 

30. The electronic component fabrication method of 
daim 27 further comprising a step of forming a plu- 
rality of grooves tar Qua'tr\Q a cutting Wade to be 
used in said cutting step in a top surface of said 
resin along said bnoge parts of saic lead frame. 

31. The electronic component fabrication method of 
daim 30. whcetn said plurality of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces o? sac plurality of electronic com- 
ponents are tormec at the same time. 

32. The electronic component fabrication metnod of 
daim 30. wnereir. eacn sa«d g*oove is tormec at 
least between two adjacent electronic elements 01 
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said plurality of electronic cements. 



33 The electronic component fab-cation method of 
* claim 30. wherein sad plurality of grooves are 

formed horizontally and perpendicularly abn 5 sa.d s 
bridge parts rf said lead frame. 

34 The electronic component fabr.cation method of 
' claim 30. whcein each sac g-oo^e has a bottom 

width and a to? width, saic top width being greater tc 
than said bottom width. 

35 The electronic component fabrication method ot 
' claim 30. wherein each said groove is formed of a 

pair of elongated grooves running parallel with each 15 
other. 

36 The electronic component fabrication method of 
' daim 27 further comprising a step of forming a piu- 

raiity of ridges to? use in locating a cutting blade to n 
be used in said cutting step in a top surface of said 
resin along said bridge parts of sa.d lead frame. 

37. The electronic component fabrication method of 
" claim 36 wherein said plurality of rioges are formed a 

horizontally and perpendicularly along said bridge 
parts of said lead frame. 

38. The electronic component fabrication method of 
daim 36. wherein the maximjm width of each said tt 
ridge is greater than the width of said b-idge part. 

39. The electronic component fabrication method of 
daim 27 further comprising a step of subjecting 
said lead cut surfaces formed at said package lat- 35 
eraJ surfaces of said plurality of electronic compo- 
nents to b plating process. 

40. A method br fabricate a plurality of electronic 
components of a resin molded package type, sa.d <© 
method comprising: 



(a) over a plate-like lead frame comprising CO * 
rectangular exterior frame. (iD b plurality of 
bridge parts which are formed into a lattice to <* 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (Hi) a plurality of 
sets of lead parts which, extend towards a plu- 
rality of lattice open spaces when a*e horizon- so 
tally and perpendicularly. and two- 
dimensionally defined by said plurality of brioge 
parts, a step of fixing each of a plurality o? elec- 
tronic elements in a corresponding lattice open 
space of said plurality of lattice open spaces; 55 

(b) a step of electrically connecting each said 
electronic element with a corresponding set of 
lead pans of said piu'aiity of sets of lead pans; 

(c) a step of encapsulate said plurality of 
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electronic elements and sac plurality of sets of 
lead parts with a fesin; and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
lead cut surfaces ere formec at the same time 
on individual package lateral surfaces of said 
plurality of electronic components. 

41. The electronic element fabrication method of ciaim 
40 wherein said encapsulation step comp-ises a 
step of injecting a resin through common gates .nto 
a plurality of cavities which are horizontally and per- 
pendicularly. and two-dimensbnally arranged m 
corresponding manner to said plurality of electronic 
elements and which are communicated with one 
another at least in one direction. 

42. The elecfonic component fabrication method of 
daim 40. wherein said cutting step comprises a 
step of cutting said lead frame together with sa>d 
resin at a widtn gr eater than the width of saic bridge 
part ot said lead frame in order that resin cut sur- 
faces and lead cut surfaces are formed a: the same 
time on package lateral surfaces of two electronic 
components of said plurality of electronic compo- 
nents corresponding ic two adjacent electronic ele- 
ments of said plurality of electronic elements. 

43. The electronic component fab'ication methoC of 
claim 42. whe-ein said cutting step comprises a 
step of cutting said lead frame together with sad 
resin with a single cutting blade having a width 
greaier than the width of said bridge par; of sa.d 
lead frame. 

44. The electronic component fab'ication method of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formed on said package lat- 
eral surfaces of said plurality of electronic compo- 
nents, to a pJating process. 

45. A plate-tike lead frame for use in fabrication of an 
electronic component of a resin molded package 

said lead frame compnsng: 



(a) a rectangula' exterior frame; 

(b) a plurality of b'idge parts which ere formed 
into a lattice so as to establish connections 
between a pair of opposite sirjes of said rectan- 
Oular exterior frame as wel' as between another 
pair of oppostte sees thereof, and 

(c) a plurality of sets of lead parts which extend 
towards respective lattice open spaces which 
are horizontally and perpendicularly, anc two- 
dimensionally oe^nec by said bridge pa'ts . 

46. The leas frame of taim t$. 

each saic lead part comprism 3 : 
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(a) a base enc having the sane thickness 85 
said exterior frame and said bridge pan: and 

(b) a leading end which is formed, having a 
width greater than the width of said base ens 
and having a thickness smaller than the thick- 
ness of said base end so as tc form a step on 
the side of a bottom surface thereof. 

47. The lead frame of claim 46. wherein 8 specie lead 
part o? saic plurality o! sets of lead pans is provided 
with a leading end whose top surface area ts 
greater than the area of an electronic element mat 
is fixed thereon. 

48. The lead frame of claim 46. wherein a specific lead 
part of said plurality of sets of lead parts is provided 
with a notch that is 8 pre/ention against lead slip- 
ping from a resin after a resin molding is performed. 

49. The lead frame of claim 45. wherein said rectangu- 
lar exterior frame has at fox corne's thereof por- 
tions defining holes for positioning which a*e used 
in performing a resin molding process as wen as in 
cutting said plurality of sets of lead parts. 

50. The lead frame of claim 45. wnereir. said rectangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of feed holes. 

51. A mold assembly for use in fabrication of an elec- 
tronic component of a resin molded package type, 
said mold assembly comprising: 

(a) a lower mold element onto which e lead 
frame w'rth a plurality of electronic elements 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionaJly is placed; 

(b) an upper mold element that defines a plural- 
ity of cavities which are horizontally and per- 
perxScularly, and two-dimensionaliy arranged 
correspondingly to said plurality of electronic 
elements and which are communicated with 
one another at least in one direction; and 

(c) common gates through which a resin is 
injected into said plurality of cavities. 

52. The mold assembly of claim 51. wherein said plu- 
rality of cavities ere communicated with one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 51. wherein said upper 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 

54. The mold assembly of claim 5". wherein at least 
one of said upper and lower moid elements is pro- 
vided with pins which ere inserted into holes br 



positioning formed in an exterior frame of said lead 
frame. 
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